High-resolution spectral profiles of Na i D lines from the interstellar medium towards 64 stars in the direction of the Vela supernova remnant are presented. This survey conducted mostly between 2011-12 complements an earlier survey of the same stars by Cha & Sembach done in the 1993-96 period. The interval of 15 to 18 years provides a base line to search for changes in the interstellar profiles. Dramatic disappearance of strong absorption components at low radial velocity is seen towards three stars -HD 63578, HD 68217, HD 76161 -over 15-18 years; HD 68217 and HD 76161 are associated with the Vela SNR but HD 63578 is likely associated with the wind bubble of γ 2 Velorum. The vanishing of these cold neutral clouds in the short time of 15 to 18 years needs some explanation. Other changes are seen in high-velocity Na D components.
INTRODUCTION
The supernova responsible for the Vela supernova remnant (SNR) exploded about 11000 years ago (Reichley, Downs & Morris 1970) .
1 Within the Vela SNR lies a pulsar at a distance of 287±19 pc, as measured by its VLBI parallax (Dodson et al. 2003 ). This distance is consistent with that determined from a search for high-velocity components in high-resolution Ca ii and Na i interstellar absorption line profiles towards OB stars with Hipparcos and spectroscopic parallaxes. These high-velocity components discovered by Wallerstein & Silk (1971) which are attributed to interactions between the local interstellar medium and the SNR were assigned the distance of 290±30 pc (Sushch, Hnatyk & Neronov 2011; Cha, Sembach & Danks 1999) .
Various studies have expanded observations of the interstellar components seen in stars in the direction of the Vela remnant with some studies emphasizing searches for variability of high and low velocity components with efforts concentrated on the Ca ii K and Na i D lines. This paper reports on a campaign mainly in 2011-2012 to obtain highresolution profiles of the Na D lines towards many OB stars in the direction of the Vela SNR and to compare profiles with similar data obtained in 1993-1996 by Cha & Sembach (2000) of Ca ii K and Na i D lines. As appropriate, we comment on the relationship between our Na i D line profiles and other published observations towards stars behind the Vela SNR. Na i D lines are important in several respects. They represent the behaviour of neutral gas. It is now clear that the Vela SNR's expansion proceeded in a cloudy interstellar medium. Earlier studies of the absorption lines towards various stars suggested that the high velocity (> 100 km s −1 ) components, mainly present in Ca ii lines, represent the shocked gas that had interacted with the SNR (Wallerstein, Silk & Jenkins 1980; Jenkins, Silk & Wallerstein 1984) . However, as pointed out by Sushch, Hnatyk & Neronov (2011) , although the distance to the SNR is 290 ± 20 pc, the high velocity absorption components are present only in stars more distant than 500 pc and stars with distances smaller than 350 pc do not show evidence of 100 km s −1 absorption components. Stars at or immediately behind the SNR show components of intermediate velocity, which are well represented by Na i lines along with the Ca ii K lines. Thus, the Na i components might be from the neutral ISM that is interacting with the SNR and surroundings.
The Vela SNR has a diameter of about 7.3 degrees on the sky (Aschenbach 1993; Aschenbach, Egger & Trumper 1995) . Figure 1 shows the remnant and the locations of most of the stars observed in our Na D survey. The optical image covering a field of 9.3
• x 8.5
• from Davide de Martin (WWW.Skyfactory.org) is compiled from AAO, UK Schmidt and Digital sky survey images. Cha & Sembach's (2000) multi-star survey was based on a target list of 68 OB stars observed at high spectral resolution in 1993, 1994 and 1996 . A selection of the target list was observed more than once and slightly more than half of the 68 stars observed for Ca ii were observed also at Na i. Of the 13 stars observed twice, seven proved to have variable absorption line profiles. Our survey principally from 2011 and 2012 provides only Na i profiles for the majority of Cha & Sembach's 68 stars and expands their baseline of three years to 15 to 18 years. Whenever possible, other high-resolution profiles in the literature are included in the discussion of variability.
Our observations were obtained with the fiber-fed crossdispersed echelle spectrograph of the Vainu Bappu 2.3m reflector at the Vainu Bappu Observatory, Kavalur (Rao et al. 2005) . The spectral resolving power, R = λ/dλ, employed was 72000. The spectrum covers 4000 to 10000Å with gaps beyond about 5600Å where the echelle orders were incompletely captured on the E2V 2048 x 4096 CCD. The Na D lines are recorded but not the Ca ii H & K lines. The wavelength calibration was done using a Th-Ar hollow cathode lamp soon after the stellar exposures. Our spectral resolving power, as determined from the width of weak atmospheric (H2O) lines, is very close to that (R ≃ 75000) used by Cha & Sembach (2000) for their spectra and, thus, matching of our line profiles with theirs becomes easy and appropriate. Usually, two exposures of 30 to 45 minutes have been combined for each night. A nearby hot star was observed to remove the telluric lines. Most of our observations were obtained between early 2011 and late-2012 (see Table 1 ). Limited observations were also were obtained during 2007 March-April and in 2008.
We used IRAF routines for spectral reductions (flat field corrections, wavelength calibration and telluric line corrections). All heliocentric velocities are converted to the local standard of rest (LSR) adopted by Cha & Sembach (2000) . The Na D profiles are fitted with gaussian components to Cha & Sembach (2000) . V, B-V, and E(B-V) values are also from Cha & Sembach (2000) except when they are uncertain(or differ too much from Simbad). In such cases Simbad values are used. b Signal to noise in the continuum near Na i D lines of the telluric corrected spectrum . c Vmag of Simbad is 6.577, B-V = -0.17 d Hipparcos and Spectroscopic distances differ too much. Unrevised Hipparcos parallax e.g. , in Cha & Sembach (2000) gives a distance of 520±150 pc.
determine the central radial velocity VLSR and equivalent width of the components. The components listed by Cha & Sembach were taken as starting parameters for the fits and further adjustments were made such that both D2 and D1 profiles are satisfied with the same number of components with the same VLSR and nearly same half-widths. The fits to the observed profiles are made such that no residuals are seen over the noise level of the surrounding continuum. The signal to noise (S/N) in the continuum near Na i D lines is given in Table 1 for each telluric-corrected spectrum. If more than one observation is available then the average of equivalent width and the standard deviation for the components is given in tables.
OVERVIEW OF THE NA D PROFILES
The VBT Na D profiles were obtained primarily to define their evolution, if any, since similar quality Na D profiles were obtained in 1993-1996 by Cha & Sembach (2000 We have checked our velocities with telluric lines, which suggest errors around 0.15 km s −1 . The agreement of our VLSR of the gaussian components for many sight lines with those of Cha & Sembach is good with a mean difference of -0.09± 1.25 km s −1 for 31 components. Moreover , when we mention change in velocity of the components they are essentially differential with respect to the low velocity components that remain unchanged.
Na D now and Ca ii then
In this section, we compare the Ca ii K profile from 1993-1996 observations by Cha & Sembach (2000) with our Na D2 profile for stars for which Cha & Sembach did not have a Na D profile. Figures 2 and 3 show the profiles. As in other directions through the Galaxy, the Ca ii K and Na D interstellar absorption profiles while similar are never exact replicas. In addition, several profiles show high-velocity components, usually exclusively in the Ca ii K profile: see, for example, HD 72179 ( Figure 2 ) with its strong high-velocity components at about +80 km s −1 in both Ca ii and Na D and a higher velocity and weaker Ca ii component at about +130 km s −1 with no counterpart (after almost two decades) in Na D. Table 2 lists the gaussian components of both the Ca ii K profiles obtained by Cha & Sembach in 1993-96 period and the Na D profiles obtained by us mainly during 2011-12. Most of the components in both lines have the same VLSR suggesting that the same clouds are present even after about 20 years . Two of the stars in the current sample were observed by Franco (2012) in 1989 April for their Na D profiles at high resolution with the telescope-spectrometer combination used by Cha & Sembach (2000) : HD 63902 and HD 72108. Franco's and our Na D profiles are compared below. Gaussian fits to the profiles and Cha & Sembach's fit to their Ca ii profile are summarized in Table 2 .
Most of the Na D profiles are unchanged in equivalent width between 1993-1996 and 2011-2012 . If it is assumed that the Na D components are unchanged, the ratio of column densities of Ca ii to Na i could be estimated from the ratio of equivalent widths. As emphasized by Wallerstein et al. (1980) a high ratio of column densities of Ca ii to Na i for high-velocity components is a sign of shocked gas, presumably resulting from the SNR interacting with interstellar clouds. This conclusion is supported by our larger sample. Stars in the direction of the Vela SNR offer the opportunity to examine the number density ratio R(Ca,Na) = N (Ca ii)/N (Na i) in clouds of higher velocity than those in the undisturbed diffuse interstellar low-velocity medium where an increase in R(Ca,Na) with radial velocity was long ago noted by Routly & Spitzer (1952) over the approximate velocity range of ±60 km s −1 . For the highest velocity clouds in the Vela survey spanning ±190 km s −1 , one might expect differences in physical conditions -densities and ionizing radiation -as well as destruction of grains with appreciable release of Ca (relative to Na); Ca in quiescent interstellar gas is much more severely depleted onto/into grains than Na. An analysis of R(Ca,Na) in high-velocity components along seven Vela SNR sight lines was reported by Danks & Sembach (1995) using a subset of the line profiles assembled and discussed by Cha & Sembach (2000) . Our extension of their analysis uses the full dataset provided by Cha & Sembach (2000) with new information on the Na D profiles for stars observed by them at the K line but not the Na D line. Additional information on high-velocity gas is modest because high-velocity components are rarely observed in the Na D profiles.
Our evaluation of R(Ca,Na) is made for about 40 stars for which equivalent widths are available for both the Ca ii K and the Na i D lines. All of the K line profiles are taken from Cha & Sembach (2000) . For those K line profiles for which Cha & Sembach did not provide a D line profile that profile is taken from the VBT observations with the assumption that the profile has not changed in the 15-18 year interval. We limit the study to components with LSR peculiar velocities greater than ±20 km s −1 to avoid the strong (saturated) foreground clouds, a limit close to that suggested by Cha et al. (1999) as a representative (minimum) velocity for clouds shocked by the SNR. For the stronger Na D lines (equivalent width greater than 100 mÅ) we used the doublet method to derive column densities. Almost all the K line equivalent widths are less than 100 mÅ and were assumed to be optically thin, the same assumption was adopted by Cha & Sembach (2000) . The plot of R(Ca,Na) versus |VLSR| from 20 to 200 km s −1 not surprisingly is similar to that (their Figure 3) provided by Danks & Sembach (1995) .
At the 'low' velocities from |VLSR| of 20 to about 50 km s −1 , R(Ca,Na) increases steeply from about unity to about 20 with a large scatter all velocities. At higher velocities, R(Ca,Na) appears to attain an approximately constant value of 10 with a large scatter and with many lower limits arising from the non-detection of the Na D lines. The observed scatter at low and high velocities most probably exceeds the measurement errors. With the possible exception of the R(Ca,Na) values at the lowest considered velocities, all values are greater than values reported by Sembach & Danks (1994) for diffuse interstellar clouds for which R(Ca,Na) does not attain a value of 10 until peculiar velocities exceed about 50 km s −1 . Danks & Sembach (1995) suggest that although (incomplete) dust destruction in shocked gas may explain high R(Ca,Na) values, clouds with low R(Ca,Na) values may be found in gas which is in process of being compressed and accelerated. Testing this suggestion will require high-resolution ultraviolet spectra and thus access to more diagnostic lines.
Interstellar absorption line studies towards a few other SNRs have been reported in the literature but no study approaches the richness achieved for the Vela SNR and, in particular, no other SNR has been exposed to precision spectroscopy at more than a single epoch. The studied SNRs with a range of ages are all older than the 11000 year old Vela SNR and, thus, comparisons may shed light on the evolution of the interaction between a SNR and its interstellar environment. The SNRs for which Na D and Ca K observations are available include the Cygnus Loop at 20000 years (Welsh et al. 2002) , IC 443 at 30000 years (Welsh & Sallmen 2003) , Shajn 147 at 100000 years (Silk & Wallerstein 1973; Sallmen & Welsh 2004) , and the Monoceros Loop at 150000 years (Wallerstein & Jacobsen 1976; Welsh et al. 2001) where the ages are those given in the cited references.
In the case of the Cygnus Loop, Welsh et al. (2002) observed nine OB stars with distances of 2500 to 2300 pc with the SNR at a distance of about 440 pc. There is strong interstellar absorption at low velocity (VLSR ≃ 1 km s −1 with the negative R(Ca,Na) ratio representative of the diffuse interstellar medium. Components at 9 and 20 km s −1 are present for a majority of the sight lines and a component at 30 km s −1 is seen at the Na D lines but not the Ca K line for one star. These latter components appear for stars at distances beyond the Cygnus Loop. However, Welsh et al. are 'unable to definitely associate these components with an interaction between the expansion of the SN shock wave and the ambient interstellar medium' and suggest the alternative origin with the 'an old pre-cursor SN neutral gas shell'.
For the IC 443 SNR, Welsh & Sallmen (2003) describe Na D and Ca K absorption profiles towards four early-type stars, three probably beyond the SNR and one in the foreground. Two of the more distant stars show high-velocity components extending to −100 km s −1 and +50 km s −1 with R(Ca,Na) values which, as Welsh & Sallmen write, are 'consistent with appreciable levels of dust grain destruction due to interstellar shocks caused by interaction of the expanding SNR blast-wave with the ambient interstellar medium.'
Interstellar gas in the direction of the Shajn 147 SNR has been subject to limited exploration: Na D and Ca K lines were measured off photographic spectra for seven stars by Silk & Wallerstein (1973) and Na D and Ca K line profiles from CCD spectra of three stars (plus FUSE spectra of two stars) were obtained by Sallmen & Welsh (2004) . Highvelocity gas in one star -HD 36665 -first noted by Silk & Wallerstein is discussed in detail by Sallmen & Welsh. FUSE spectra of a second star -HD 37318 -show a high-velocity red-shifted component in ions such as N + and Fe + which is not seen in Na D and Ca K. The various high-velocity components 'can be associated with the expansion of the SNR that has disrupted the surrounding interstellar gas' (Sallmen & Welsh 2004) .
A photographic spectroscopic survey of 25 sight lines towards the Monoceros Loop by Wallerstein & Jacobsen (1976) yielded one star -HD 47240 -showing high-velocity components. This star was subsequently reobserved at Na D and Ca K by Welsh et al. (2001) who also discuss FUSE spectra. Components at VLSR ≃ +65 km s −1 show R(Ca,Na) values indicative of some release of Ca from grain destruction, a result in line with measurements of Fe, Si and Al column densities from FUSE.
Studies of these four SNRs, all older than the Vela SNR, show that high-velocity gas linked to the SNR can persist for at least 150000 years. An impression is suggested that gas at the highest velocities seen in the Vela observations is less common among the older SNRs. No information is available about the evolution of the high-velocity components. Reobservation at Na D and Ca K would seem now warranted in order to constrain evolution over about a decade.
Na D then and now
Thirty three stars are judged to have Na D2 profiles which appear to be unchanged between 1993 -1996 and 2011 -2012 , and 7). Na D profiles for six stars observed in 1989 with the same telescope-spectrometer combination used several years later by Cha & Sembach were published by Franco (2012) . Two of these six stars were observed neither by Cha & Sembach nor by us. Two were observed by Cha & Sembach at Na D and one of the pair (HD 68217) shows changes in the low velocity Na D absorption (see next subsection). Three of the six and also HD 68217 were observed with the VBT. Comparison of Franco's (2012) and the VBT profiles for the three common stars is given in Figure 8 . The bulk of the Na D absorption is at low velocity and likely produced by the intervening spiral arms: here, low velocity corresponds to within ±25 km s −1 of VLSR = 0 km s −1 (Cha, Sembach & Danks 1999) . Of the illustrated stars, eight have high velocity Ca ii components. Of this octet, three were judged to have variable high-velocity components by Cha & Sembach. Similar profiles in 1993-1996 and 2011-2012 should not be taken to mean that differences at high velocity did not occur in the intervening years; several of the observed changes in high-velocity components occur with a short half-life (see below). Figures 4-8 shows examples where the profiles from then and now are essentially indistinguishable pixel by pixel across the low velocity complex of blends. In some cases, small differences occur in the deep line cores and/or wings. Other apparent differences occur at high velocity but none are appreciably greater than expected from signal-to-noise ratio differences; in general, the VBT spectra are of a lower (but high) S/N ratio than Cha & Sembach's spectra. Additionally, subtle differences in spectra will arise from differences in the instrumental profiles, reduction techniques and correction for the telluric H2O absorption lines. Table 3 summarizes the breakdown of the Na D2 profiles into gaussian components. In Figure 9 , equivalent widths of low . Equivalent widths of low-velocity components of the Na i D 2 profiles obtained by Cha & Sembach (2000) or Franco (2012) versus the equivalent widths for the same components provided by VBT spectra (see Table 3 ). The line corresponds to equal equivalent widths. Dashed lines represent a 10 percent variation. Red dots refer to HD 70930 (Franco 2012) , and cyan dots refer to HD 65814.
Inspection of

LSR V (km s ) −1
Normalized Intensity Figure 10 . The Na i D 2 profile of HD63578 obtained by us in 2011 (red line) is superposed on the Na i D 2 profile obtained in 1993 (black line) by Cha & Sembach (2000) . Note the absence of the blue-shifted absorption components in the 2011 spectrum (red line) that were present (marked with arrows) in the 1993 spectrum. 1993-1994 and 2011-2012 . Figure 11 compares the Na D2 profiles from the two epochs. An additional data point on the Na D variations is provided by the 1989 April Na D profiles shown by Franco (2012) which shows that the blue-shifted components at −18 and −8 km s −1 were slightly weaker in 1989 than in 1994. A VBT spectrum of lower quality obtained in 2007 February is similar to those from 2011 and 2012. Thus, the prominent −8 km s −1 component which had strengthened between 1989 and 1994 had largely disappeared by 2007. Table 5 summarizes the results of Gaussian decomposition of the Na D profiles. The Ca ii K profile closely resembles that for HD 63578 except that the blue-shifted component for HD 68217 is the stronger than the red-shifted component but the reverse is found for HD 63578. For both stars, there is an absence of high-velocity components in the Ca ii K and Na D profiles.
HD 76161: This star provides the third example in which very strong Na D low velocity absorption seen in 1993 had very greatly weakened by 2011 -see Figure 12 : the 1993 saturated absorption at about 9 km s −1 has almost completely vanished by 2011. Weaker absorption at about −9 km s −1 seems unchanged over the 1993-2012 baseline. A weaker component at +27 km s −1 in 1993 also weakened considerably by 2012. The 1993 Ca ii K profile is almost identical to that of the Na D2 2011 profile. The Ca ii K profile reported by Wallerstein et al. (1980) was very similar to that seen in 1993 by Cha & Sembach (2000) . Table 6 with a strengthening of the −2 km s −1 component ( Table  7) . The assumption here is that changes in the D line profile reflect changes in the interstellar absorption along the line of sight to the star. However, HD 68243 is a spectroscopic binary (Pourbaix et al. 2004; Mason et al. 2009 ) and there is a possibility that the changes are the result of ejections of gas from one or both of the orbiting stars but the implied low ejection velocity and narrow line width suggest this is a remote possibility.
Other lines of sight: Cha & Sembach noted two stars with changes among the low velocity interstellar components: HD 72127A and HD 73658 (see below).
HD 72127A and HD 72127B form a binary system with differences in their interstellar lines. HD72127A is also a spectroscopic binary by itself (Wallerstein, Vanture & Jenkins 1995) . Variability in HD 72127A was first reported by Hobbs et al. (1991) There is a hint of variation in the −10 km s −1 component which is not surprising as this component was first shown to vary by Hobbs et al. (1991) . The VBT spectra suggest a weak component at about +20 km s −1 has recently developed and at this velocity it falls within the complex of prominent K line components running from −30 to +50 km s −1 .
Sight lines with high-velocity components
A feature of Cha & Sembach's (2000) collection of Ca ii K profiles was the appearance of high velocity features to the red or blue of the low velocity complex of the main absorption lines. Defining high velocity to be |VLSR| ∼ 100 km s −1 , 14 of the 68 stars showed one or more high velocity K line components. Of this 14, nine were observed twice in the 1993-1996 interval and five of these showed detectable variation in the high velocity K line components. ilarity in the blended low-velocity components in the 1994 and 2011 spectra (Figure 4 ).
HD 72089: This star's Ca ii K profile showed strong high-velocity components in 1993 and 1996 at +74, +87, +92 and +105 km s −1 with records of this velocity gas extending back to before 1983 (Jenkins, Wallerstein & Silk 1984; Wallerstein & Gilroy 1992) . In the Na D lines, these components are much weaker with the +76 km s −1 component having the same equivalent width in 1996 as in 1993 but the +105 km s −1 having a much smaller equivalent width in 1996 than in 1993. No earlier record of high velocity Na D appears to exist. Our 2011 spectrum shows that the +105 km s −1 component is undetectable (Figure 15 ) with the D2 component having a equivalent width of less than 7 mÅ but in 1996 23 mÅ was measured. The +75 km s −1 component with an equivalent width of 12-14 mÅ in 1993-1996 is not seen in 2011 (equivalent width of less than 7mÅ). HD 72089 is a fine example of short-term variability (1993) (1994) (1995) (1996) in the interstellar K and D2 lines with a longer term decline in the Na D lines. New observations of the K line would be of great interest.
HD 72179: The 1996 Ca ii K line profile showed highvelocity components at +61, +71, +78, +84 and +127 km s −1 . Cha & Sembach did not obtain a matching Na D observation. The K line components around +80 km s −1 were unusually strong (Figure 2) . Our 2011 Na D profile ( Figure  2) shows differences in the low-velocity and high-velocity components relative to the 1996 Ca ii K line profile. In particular, the K line high-velocity component at +84 km s Unfortunately, a VBT Na D spectrum is not available to constrain evolution of the D line. HD 73658: This star qualifies as having variable interstellar line profiles. Changes have been seen in low velocity but not high-velocity absorption components. The K line varied between 1993 and 1996 (Cha & Sembach 2000 , their Figure 7 ): the variable components were at velocities of −32 and −15 km s −1 and, in this respect, the variability might be more appropriately linked with the prominent changes seen for HD 63578, 68217 and 76161. The Na D2 profile in 2011 closely resembles that from 1993 ( Figure 5 ). In 1993 and 1996, the only evidence for high-velocity interstellar gas was a weak (5 mÅ) K line component at −126 km s −1 . This did not then or in 2011 appear in the D line profiles.
HD 74194: This star was observed at the VBT in 2008 April. The star showed several high-velocity blue-shifted components in the 1993 and 1996 K line spectra obtained by Cha & Sembach. Velocities and equivalent widths were considered unchanged over the three year interval and the star was not listed by them as having variable interstellar components. Their Na D observations did not show these high-velocity components. The VBT spectrum of the Na D2 , although noisy, is a good match to Cha & Sembach spectrum ( Figure 5 ) suggesting no variations.
HD 74234: Cha & Sembach (2000) found high-velocity components in their 1996 K line observations but did not obtain D line observations. Our D line 2011 observation and the 1996 K line observation are compared in Figure 2 . The D line shows high-velocity components at +72 km s −1 which may be closely related to the 1996 K line components at +69 km s −1 (Table 2) was seen not only in 1994 and 1996 but also earlier in 1973 (Wallerstein et al. 1980) . The equivalent width is reported as 34±1 mÅ for 1994 and 25±1 for 1996, a decreases of 26% but apparently insufficient for Cha & Sembach to Figure 18 shows the velocities of high and low velocity components seen in stars of different distances. The striking feature of Figure 18 is the absence of high-velocity components in stars at about the distance of the SNR, as indicated by the location of the pulsar, and their first appearance in stars at distances of about 600 pc, an observation made earlier by Sushch et al. (2011) . The nearly 300 pc difference between the location of the pulsar and closest stars showing high velocity components is an unexplained puzzle. 
Other lines
The spectral region covered at the VBT includes other possible interstellar lines including the Li i 6707Å resonance doublet and the K i resonance lines at 7685 and 7698Å.
The lithium lines are of interest because energetic particles in the SNR might produce Li -both 6 Li and 7 Liby spallation reactions. Lithium isotopic ratios indicative of spallation have been reported for lines of sight near the SNR IC 348 and IC 343 (Knauth et al. 2000 (Knauth et al. , 2003 Taylor et al. 2012) . The resolving power and S/N ratio of the VBT spectra are inadequate for useful determinations of the lithium isotopic ratio. Visual inspection of the spectra does not indicate lines of sight with Li i absorption of unusual strength. In light of the fact that regions within and near the SNR may have greater than average ionization rates for neutral lithium, analysis of the 6707Å should be made relative to the strength of a K i line.
Regarding the K i lines at 7665 and 7698Å, Pakhomov et al. (2012) suggested that interstellar K i lines in the direction of the Vela SNR are not detected for stars with distances d < 600 pc and then become sharply stronger for stars with distances d > 600 pc. They interpret this as due to an underpopulation of dense interstellar clouds until a distance of 600 pc. They go on to say that this 'hollow' in the distribution of K i clouds might be due to the dynamical evolution of Gum nebula. Apparently, the Gum supershell is known to be depopulated by neutral gas clouds between 350-570 pc (Woermann, Gaylard & Otrucek 2001 ). This assertion is contradicted by our observations, for example, the Hipparcos distance to HD 76838 is 336± 59 pc yet the sight line shows fairly strong K i lines (Figure 19) . The distance to the star is about that of the Vela pulsar and our observation suggests cold dense clouds are not uncommon at distances of less than 600 pc. We have detected the K i 7698Å line in eight stars out off 31 that are within a Hipparcos distance of 600 pc in our survey and in two out of 21 below 500 pc. We plan to discuss our observations of the K i and Li i lines and diffuse interstellar bands (DIBs) in a later paper . For the present, existence of cold dense clouds in the Vela SNR region is shown to be a reality.
CONCLUDING REMARKS
Interstellar lines seen in spectra of stars lying behind the Vela SNR differ in two principal respects from interstellar lines produced by the diffuse interstellar gas along the typical of line of sight through the Milky Way. These two differences, which are exhibited by the Na D lines whose evolution over nearly two decades was the focus of this paper, suggest that the key to understanding the two differences is to be found in interactions between the SNR remnant and the gas now embedded in the remnant. Such gas may be part of the remnant, circumstellar gas earlier ejected by the star or interstellar gas swept up by the expanding remnant. The first difference between Na D absorption along sight lines through the Vela SNR and typical sight lines in the Milky Way concerns the presence of high-velocity components. Many of the observed lines of sight crossing the Vela SNR show high-velocity absorption components. When multiple observations are available, such components prove to be variable on a timescale of a few years (Cha & Sembach 2000) . High-velocity absorption is particularly well seen in ions such as Si iv and C iv through their ultraviolet resonance lines (Jenkins, Silk & Wallerstein 1976; Jenkins et al. 1981; Jenkins, Wallerstein & Silk 1984) . As Jenkins et al. (1984) remark "The velocity distribution of the triply ionized gas is probably representative of the kinematics of the Vela remnant since gas at such a high ionization is not commonly seen in the general interstellar medium." Unfortunately, a general lack of repeat observations of high resolution ultraviolet spectra means that reports of the variability of the high velocity absorption are limited to scarce repeat observations of the Ca ii K line (Cha & Sembach 2000) and of the Na D line but the latter almost never shows strong components at high velocity (Cha & Sembach 2000; this paper) . The high velocity components are considered to arise from the passage of the supernova's blast wave through an inhomogeneous medium-see Jenkins et al. (1984) , and Sushch et al. (2011) . Destruction of grains by the blast wave likely accounts for the lower depletion of nonvolatile elements and, hence, the high ratio of N (Ca ii) to (Na i). However, it is still unclear why high velocity components (in Ca ii K) occur only in stars more distant than 600 pc when the SNR is at a distance of 290 ±30 pc (Figure 18 ).
The second example of a distinct characteristic of interstellar lines, specifically Na D lines, through and near the Vela SNR is that four of the sightlines observed both with the VBT and by Cha & Sembach show dramatic changes in the Na D profiles at low velocity. Across the extensive literature on interstellar Na D lines there are no reports of such large changes in Na D profiles from the quiescent diffuse interstellar medium. The closest example may be the sightline to the halo star HD 219188 (galactic latitude of −50 degrees) which showed a factor of three growth in Na D column density of the high-velocity gas from 1997 to 2000 but no detectable change in several low velocity Na D components (Welty & Fitzpatrick 2001; Welty 2007) . In addition to the few examples of sightlines near the Vela SNR with large changes in Na D equivalent widths, some sightlines show small changes in equivalent widths of low velocity compo- . ROSAT All-Sky survey image (0.1-2.4 Kev) of the Vels SNR (Aschenbach et al. 1995) . A-F are extended features outside the boundary of the remnant ('bullets'). Light blue to white contrast represents a contrast in surface brightness of a factor of 500. The location of three of the stars that showed strong variable Na i absorption in their ISM spectra. The blue stripe in the lower left hand corner is unrelated to SNR-apparently due to unremoved scattered solar X-rays.
nents. A clear example is HD 72127A (Hobbs et al. 1982; Welty et al. 2008 ). There are a few examples of (small) profile changes involving the general interstellar medium -see, for example ρ Leo (Lauroesch & Meyer 2003) . Such changes are generally attributed to the line of sight to the star changing as star and interstellar cloud move and different portions of an inhomogeneous cloud are sampled. Little attention has been given to time dependent changes of the physical conditions in the clouds. For the four examples identified here of dramatic changes in the Na D profiles, time dependent changes may be competing with geometric changes. In three of the four cases of large changes of equivalent width associated with the Vela SNR -HD 63578, HD 68217 and HD 76161 -the low velocity blend observed in 1993-1996 was very much weaker by 2011-2012. In the fourth case -HD 68243 -the VBT spectra from 2011 and 2012 showed a strengthening relative to the 1994 profile obtained by Cha & Sembach. Sight lines, as shown in Figure 20 , to three of these stars -HD 68217, HD 76161 and HD 68243 -pass close to the edge of the ROSAT 0.1-2.4 keV image (Aschenbach et al. 1995) . HD 68217 may located behind a Vela SNR X-ray bullet, the extension E as shown in Figure  20 . The Hipparcos distances of 383±30, 318±50, and 240 pc respectively of this trio suggests a physical connection with the SNR (distance of 290 ±30 pc). The strong Na D lines present in 1993-94 period imply large column densities: N(Na i ) of about ∼1.6x10
13 cm −2 for HD 76161 (Welsh et al. 2010) and a N(H i) column density of ∼1.5x10 21 cm −2 , assuming the relation between N(Na i) and N(H i) for an average ISM cloud (Welty 2007) . For the size of a neutral cloud, as estimated by Pakhomov et al. (2012) in the vicinity of HD 76161 in Vela of 0.85 pc would suggest a density of N(H) of 580 cm −3 . Destruction of such a cloud by supernova blast wave as pictured in Vela SNR by Bocchino, Maggio & Sciortino (1999) and Pakhomov et al. (2012) seem to require several thousands of years. The time scale of 17 to 18 years, as observed, for the disappearance of the clouds appears to be too short for a supernova shock. Some other rapid cloud destruction mechanisms seem to be operative. However, one is tempted to argue that physical conditions in these particular low velocity clouds were affected by the SNR remnant: increased photoionization of Na by X rays or removal of neutral Na atoms?
The sightline to HD 63578, the fourth star with a large change in Na D strength, does not pass near the SNR and its X ray emission. At the distance of 481 pc, HD 63578 is located behind the wind swept bubble of γ 2 Vel. It is well known that high velocity winds from Wolf-Rayet stars and, in particular, γ 2 Vel are clumpy (Lepine, Eversberg & Moffat 1999) and strong with wind velocities of 1500 km s −1 (De Marco, Schmutz & Crowther 2000) . Perhaps, a clump was crossing the line of sight at the time of the VBT observations.
Continued pursuit of variations in the interstellar lines along sightlines through and near the Vela SNR is to be encouraged. To expand the insights into the principal variations described here it will be helpful to obtain highresolution optical spectra over a broad wavelength range such that Ca ii K and Na D lines are both recorded along with a host of weaker atomic and molecular lines. These spectra will serve to follow up the principal discovery of this paper, namely large variations -increases and decreasesin low velocity components of Na D lines and, in particular, provide the first opportunity to map out long term changes in the Ca ii K line profiles relative to the 1993-1996 baseline established by Cha & Sembach (2000) . More difficult to obtain but more insightful about the high velocity components and their variations will be high-resolution ultraviolet spectra. In this case, the start of the baseline would appear to be the series of IUE spectra obtained in 1979-1981 and discussed by Jenkins et al. (1984) .
